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(3R % Trace code)

Efign6_03.c B |

1 l'/ Fig. €.3: £ig06_03.c

2 // Initializing the element= of an array to zeros.

3 #include <satdio.h>

4

5 // function main begins program execution

G int main{void)

7 B [J£ K 555 (25~ %)

8 // n 1s an array of five integers

=)

10 // set elements of array n to 0 //W‘”‘ﬁé‘»ﬂ‘ %0
11 H for (size ©t 1 = 0; 1 < S5; ++1) {

“H(i=0,1,2,...,4)

12 n[i] = 0; // set element at location 1 to 0
12 - }

14

15 printf ("%s%13=\n", "Elemesnt", "Value");

le

17 // output contents of arrsav n in tasbular format
18 3 for (size t 1 = 0; 1 <€ 5; ++1) {

19 rintf ("% 7u%13d\n", i, nl[il);

. | \ SDT e
21 -} ]

#

Element Value :Ill

BN O

ocoocoCco
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B0 oty 4 S d B Ege o ds
5.(={,,,}) THEF ¢ L4 4> (array initializers)
. -n

TR T LR AR EOSB A 0 T AR S
5%

[ tigh6_04.c (3 |
1 // Fig. 6.4: figl& 04.c -
2 // Initializing the elements of an array with an initializer list.
3 $include <stdio.h>
4
5 // function main begins program exsecution
";-' Elil[_nt main {void) e s
8 £ use initialmitialize array [n
5 int n[5] = {32, 27, 64, 18, 35}; [Gednit
10
11 printf ("%s%13=\n", "Element", "Valu="};
12
13 // output contents of array in tabular format
14 H for (size_t i = 0; 1 < 5; ++i) {|/fforix B & 41010 n[i]
15 printf("7uslzd\n", [4], [n[i1) ;
16 L |3 Element
.

B16.4 rige o i g S| T e F oA e i

=L M= O

Value
32
27
b4
18
95




4. @EPEFEAHTEI A, EPFE R R i'- )
¥ 'rg];iés-5m%m"i‘.;ujs7 AE o R EFAIEE24-6~8~10> ¥ 5 &SN
Beodrsd 7] o
. ;sl IR % 4 = ’%~P" B o AU B EE IX2E +251F o
. : #define 2 = B 2 £ (preprocessor directive) » * ¥t 2 & 4 5L F
ﬁx (symbolic constant) D AR SR iEE o R SR F 0 Blde
#define SIZES  /I% % 4c 2 5
Bfight ¢ 3| |
- 1/1 DA\DfE\Dropbox\109 | EXENSBEHE) =3‘:~ﬂé%%HFﬂE%ﬁ%&%me46_chr5xt:-r5145_chDr5E:“;‘%x+i9D6_D4-l

IS T T TE I TeTyg e Erenenee o array o o e aveln Integers rrom 2 o 2.
finclude <stdio.h>

fdefine SIZE 5| // maximum =ize of array

2
2
4
5 1% 3 ¥ de
&
7
8

/7 Ffunction main begins program execution
int main(void)

=K

g ff 2ymbolic constant SIZE can be used to specify array size

10 int s[8SIZE]; // array = has SIEZE slesmsnts
11 R T
12 [H for (size t j = 0; ] < SIZE; ++j) { // set the values
13 s[j] = 2 + 2 * 3; //s[O]:2
14 = 1 s[1]=4, ..., s[4] = 10.
15
16 printf ("%=%13=\n", "Element", "Valu="); Element Value
17 0 2
18 /{ output contents of array = in tabular format o 1 4
15 & for (size t J = 0; j < SIZE; ++3) { Eﬂ“‘ P 6
20 printf("s7usiad\n", 3, s[31); /& 2150, s[1], ..., s[4] 3 ]
. U 4 10
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Efigﬂﬁ_ﬂﬁ.cml
1 // Fig. €.6: figl& 06.c
2 ff Computing the sum of the elements of an array.
3 finclude <stdio.h>
- #define SIZE 12
3 % & ¥ #ic
& // function main begin=s program execution
7 int main{void)
8 [
5 // use an initializer list to initialize the array /L7122 > 47410
10 [int a[sIZEl = { 1, 2, 5, 4, 7, 2, 29, 16, 45, 67, 8%, 45 };|
11 int total = 0; // =zum of array
12
13 // sum contents of array a I[Pz = & e 48
14 [H for (=size t 1 = 0; i < SIZE; ++i) {
15 total += alil; //& ¥ : total = total + ali];
16 L |
17
18 printf ("Total of array element value=s 1= %d\n", total);
15 Ly v

T 417
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6 AT RALARIAN R
n N F A TR B TR B A e
¢ FHA0IE 4 v BEA (A s 1A~1041 10 KA L 104 K A2 ) -
¢ ;IZ"]}L4O)7 W”f@g ‘}‘:— F v;C___L gﬁ{“ﬁ.yl ’ “P'%, "zz‘ A%é’f—,é,\(l/n\'t‘lo&\)\ﬁ{ )

(= figh6_07.c £ |
1 /f Fig. 6.7: figle 07.c
2 // Bnalyzing a student poll. B E
3 finclude <stdio.h>
4 fdefine BRESPONSES SIZE 40 // define array sizes /¥ }f&é{ﬁ'{
5 #define [FREQUENCY sSI1zE 11] // 13 =x #c (04 B*iE)
)
7 // function main begins\ program execution
8 int main (void)
5 Hi
10 // initialize freguen counters to 0
11 int frequency[FREQUENCY SIZE] = {0}; |//;1<’7 fLrd 7 (i | iE AT ;;0)
12
13 // place the survey responses in the responses array
14 = int responses [RESPCNSES SIZE] = {1, 2, &, 4, &, 5, 2, 7, 2, 10,
15 1, 6, 23, 8, 6, 10, 2, 8, 2, 7, 6, 5, 7, 6, 8, 6, 7, 5, 6, &,
16 | s, 6, 7, 5, 6, 4, 8, 6, 8, 10}; 1140 254 2 F\ L
17
18 /{ for each answer, =zelect wvalue of an element of array responses
19 // and use that wvalue as an index in array EreqL’LEHC}‘r to ) Rating Frequency
20 // determine element to increment //.f‘fb%‘l'—‘* 7&@_;15\7\:(1@( 1 2
21 3 for (=zize t answer = 0; answer < RESPONSES SIZE; ++answer) { 2 2
22 ++frequency[responses [answer] ] ; 3 2
23 | } /IR 7 frequency[responses[answer]] = frequency[responses[answer]] +1; 4 2
24 /l .EX' |[EH!IE[]!2¥|5I = l[ﬂ!]!le[l§2¥|5| +1; //5% d=t B ] ﬁ% 51 5 5
25 // display results ] 6 11
26 printf ("%=%17=s\n", "Rating", "Frequency"); 7 5
. 8 7
28 {{ output the freguencies in a tabular format /& 4',“‘%’% 9 1
25 H for (=ize t rating = 1; rating < FREQUENCY SIZE; ++rating) { 10 3
30 printf("%6d%17d\n", rating, frequencyl[rating]);
31 o 1 . .
2 Ly v B6.7 H24 i L a4 TR
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7. 11151'?5]%=T‘i3'1 R E
TG A BediciE o X #-#ic @ 2 R 0E 8] (histogram) Er )
. iEP:Hﬁ f]%ﬁ{-?: £ H dciE < ] B Ui A SLECT

[ g6 080 1 |
1 V/ Fig. 6.8: fig0é_08.c ~
2 // Displaying a histogram.
3 #include <stdio.h>
- fdefine SIZE 5
5 I 3 % #c
6 // function main begins program execution
7 int main(void)
8 HA
3] /{ use initializer list to initialize array n
10 int n[SIZE] = {12, 2, 15, 7, 11}; [l4~4 o e
11
12 printf("%=%13s%17=\n", "Element", "Value", "Histogram");
13
14 {{ for each element of array n, output a bar of the histogram
15 [H for (size t 1 = 0; 1 < 3IZE; ++1i) {
16 printf("%Tu%lid "1, nl[il) ;
17
18 [H for (int § = 1; 7 <= n[i1]; ++3) { // print one bar
19 printf("Ec", T4');
20 } 1447 3 ¥ > i dEforie Bl A 24 & 5
21 Element Value Histogram v
22 put=(""); // end a histogram bar with a newline 0 19 A S ey C ey A
23 i } - 1 3 F R
ﬁ%] =) 2 15 HHRHARA N RS ARRAAN
24 _} 3 7 TR AR NK
]%]6.8 ‘F':: ﬁ;z; E%‘] ;IJ EF' 4 11 Kk k ARk KRR
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1 // Fig. €.9: figl6 035.c ~

2 /Y Boll a six—sided die 60,000,000 times

3 #finclude <stdio.h>

2 #include <stdlib.h>

5 #finclude <time.h>

6 fdefine SIZE 7

7 % % ¥ ¥

8 /7 function main begins program execution

g int main{void)

10 9§ W41 L5 (M3 E 2K 50)

11 |unsigned int frequency[SIZE] = {0}; // clear counts|

12

13 srand {{ =seed random number generator 1

14 /119004 17 1p F| 7R fociph Y £ c 2.3 4 5 6
15 // roll die 60,000,000 times (drfe @ 57 i +)
16 [H for (unsigned int roll = 1; roll <= c0000000; ++roll) {

17 gize £t face = 1 + rand() % &;

18 ++frequency[face] ;| // replaces entire switch of Fig. 5.12
;z r? 33t 2 fagbdc ) IR=c #ic > 4o & ++frequency[3]; /L83 » 3 4e — =0 (F B3 fa— = » § B4 7 fj2)
21 printf("%=s%17=\n", "Face", "Fregquency"); Face Frequency
o | 1 999753
23 /f output frequency elements 1-6 in tabular format ,\ 2 1000773
24 = for (size_t face = 1; face < SIZE; ++face) { @?51 3 999600
23 printf ("%4d%17dvn", face, frequency[face]); l 4 999786
26 1} VI s 1000552
27 -} " 6 999536

F16.0 1 % i 7] (B it switchefink: 3 ) Tl § =

§ B 1T
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6.5 % F AL

z, ) 12 // g N . 2L >
MCCERE T SR P
7> ¥ 3Bz Y mn[a:‘%lj L H o
Sn e & A s - - - V4 ¥ e e —
LI EBEFE e 7ML F ~ (string-termination character) » & £ % F F ~(null character) -
F AN L 4 o
B fight_10.c £ |
1 /f Fig. 6.10: fighé&_10.c ~
2 // Treating character array=s as strings.
Sa e H . o o4 —
3 finclude <stdio.h> [[3x @ stringl ;2 B 4E5% > 7R & o7
< ftdefine SIZE 20 & - R
- stringl[0] =&, X
5 I g gL0] %
& 77 function main begins program execution
7 int main (void)
8 H{ e % 3 ~ A BEEA(TFFP)
9 char stringl[SIzZE]l; // reserves 20 characters
10 char string2[] = "string literal";: |// reserves 15 characters
11 [lr2 3 8 (Cstring literal”) iF & 4= 40 & > 342 L 7 £ & (14+1)
12 /{ read string from user into array stringl
13 printf("%=", "Enter a string (no longer than 1% characters): ");
14 |5canf("‘:l§s", stringl) ;|ff input no more than 1% characters
L IIm2%s 3§ ~ F 8 > Fdcn 3 e ‘& (U 5 B 19BF ~ 0 FHINFHRRE EL)
16 // output strings
17 o printf("stringl is:[%shnstring2 is:[Eshn” ﬁ?}ﬂ’.
18 "stringl with spaces between characters 1s:\n",
19 - stringl, stringZ);
20
ot £/ Dutl?ut Ch?racfer? until null Ch‘?raCt?r =3 I_E?ChEd - Enter a string”(no Tonger than 19 characters): Hello there
22 =] for (size t 1 = 0; 1 < SIZE && stringl[i] = ' o+ +1) { stringl is: Hello
23 printf ("%c ", =tringl[i]); string2 is: string Titeral
24 - 1 [[forze [B] » i — P13 ~orz % > 2 3°\O° stringl with spaces between characters is:
- — — Hello
25 \
26 puts("") ; //ﬁﬁ » 3‘; ’Fé-
g = = B Y =

27 Lj LI B6.10 B35 ~ L FE
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6.6 FRHTHRBEF|IUZE pHRBFBELF

m T )3 s Wb giRstatictt 7] B - Ap R

7).

1. t#staticArrayInitdi;t®

Efigﬂﬁ_ll.cml
1 '/ Fig. €.11: fig0é 1l.c
2 // Btatic arrays are initialized to zero 1f not

7 24 static* 7|
* static™ 7| ¢ Az 3 74
T
¢+ staticL |4 4nEp K 5 F
¢ 3V - = efedpF s statictd 7)) l,\Jp

X #HciE o

2. fautomaticArrayInit &
S

. S o eked gk, — dpsd 717

T3 BEE IR

explicitly initialized.

32 finclude <stdic.h>
4
5 void staticArrayInit{void); // function prototype
& vold automaticArrayInit(void); // function prototype
=
8 // function main begins program exscution
9 int main(void)
10 EI{
11 puts ("First call to each function:");
12 statichrrayInit () ;
13 automaticArrayInit() ; //‘i)i - é\.
14
15 puts ("\n\nSecond call to each function:") |
16 statichrrayInit () ;
17 automaticArrayInit() ; //Ta; - W @.
18 L}
15
20 // function to demonstrate a static local array
21 void staticArrayInit(void)
22 H{
23 // initializes elements to 0 before the function
iz called PR . A v ;
— » |5tat:|.c int arrayl[2]; |//‘31111} Ki;lj : ’?‘% ﬁw
25 (44§ #23% 5 0)
26 puts ("\nValue=s on entering statichrrayInit:");
27
28 // output contents of arrayl [[forze E%]ﬂ@-“i?']f;{ =8
23 [H for (size t 1 = 0; 1 <= 2; ++1) {
30 printf("arrayl[%u] = %d ", i, arrayll[il};
31 - }
32
33 puts ("\nValuss on exiting staticArrayInit:");
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34 47 puts("\n\nValuss on entering automaticArrayInit:");
35 /{ modify and output contents of arrayl 48
LI TR T d []Er A S

36 for (size t i = 0; i <= 2; ++i) { 45 // output contents of array2 i &
37 printf("arrayl[%u] = %4 ", i, arrayl[i] += 5);: 30 H for (size_t 1 = 0; 1 <= 2; ++i) {
38 } 51 printf("array2[%u] = %d ", 1, array2[i]l);
39 } 52 - }
40 D)
41 // function to demonstrate an automatic local array 24 puts("\nValues on exiting automaticBArrayInit:");
42 vold automatichrrayInit (void) 35
43 { 56 // modify and output contents of array2
44 // initializes elements each time function is a7 [H for (size t 1 = 0; 1 <= 2Z; ++1i) {

called 58 printf("array2[%u] = %d ", 1, array2[i] += 5);
45 |int array2[2] = { 1, 2, 2 }4//532;1}@—_;”] (£R %3 22 —} } 1113 s 5 %
46 = L g =

&ié%‘ﬁ:) . v
5

First call to each function: ‘<::\\\il//;;77
Values on entering staticArrayInit:
arrayl[0] = 0 arrayl[1l] = 0 arrayl[2] 0

Values on exiting staticArrayInit:
/] 5 - ?,g . arrayl[0] = 5 arrayl[1l] =5 arrayl[2] =5

Values on entering automaticArrayInit:
array2[0] = 1 array2[1] = 2 array2[2]
Values on exiting automaticArrayInit:

array2[0] = 6 array2[1] = 7 array2[2] = 8

1
w

Second call to each function: : p 2. o
[Istatic* e 7| (-5 + =¢ i)
Values on entering staticArrayInit:
arrayl[0] = 5 arrayl[1l] = 5 arrayl[2] = 5 — |alues preserved from last call
Values on exiting staticArrayInit:

% = w & S arrayl[0] = 10 arrayl[1] = 10 arrayl[2] = 10
— ArE 7
Values on entering automaticArrayInit: 1 EK’EEJU
array2[0] = 1 array2[1] = 2 array2[2] = 3|— values reinitialized after last call
Values on exiting automaticArrayInit:
_ |[array2[0] = 6 array2[1] = 7 array2[2] = 8

RS

Y
WH

B6.11 & A P Fedg T 474> 5 o static'd 7| erg= 4 8 #-p #92

5

!
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= R GRS Wy R L 3 % A P4
function(ArrayName);

R Al Bl Ll e M-t

. CE% > BIE 5 w;\ ¢ 2 1@ %% (call-by-reference, 7= @ f=ut) » Fpt SN ¥

1 L E;;d]ﬁ % o

L 4

"z
R PP %pﬁ?%a‘f%:};] T (e d ma) > & W diarray ~ &array[0] fr
&array2 ZhF o IR wﬁeﬁ’r’ REAE 7% - BLF: 2 imq o
] tie06_120 3 |
1 V/ Fig. €.12: fig06_12.c ~
2 // Array name is the same as the address of the array first
element.
3 $include <stdic.h>
4
3 /7 function main begins program execution
& int main{void)
7 {
a char array[5]; // define an array of size 5

9 1%p: £° 1 = u0
10 printf (" array = [%Kn&array[ﬁ] = [ﬂkt Earray = [ﬂkn“,
11 array, &array[C], &array):
12 } "
array = 0012FF78
&array[0] = 0012FF78
&array = 0012FF78

B]6.12 7] 7 '*fr"‘.é’.?lj - BFLEZ2Z R EAE
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[=] fig06_12c B3 | 42
1 /7 Fig. 6.13: £ig06 13.c - 43 ,I/./"in. function modifyirray, "b" points to the original array
2 // Passing arrays and individual array elements to functions. /j
. . 44 in
3 lude <stdio.h> 3 . }
4 |§;:zilnleeSI:E ;Dl Il z %& '# 31: memory //Kﬁ;ﬁ 5]3}: ¢ ;}r,gri ERRR #F] T_= a8
5 ~ 45 void modlfyl-‘;rrayl(lnt b[]l, =ize_ t 51ze]|
& // function prototypes
7 void modifyArray(int b[], size_t =size); //l’ I% [3 L 5'] 26 H{
8 void modifyElement (int e) ; /113 2z [ §|JE - 2%
2z

3 s os
10 // function main begins program execution <7 1/ mul‘tI::Lply r-:eachnarj.:ay e:!_ement }?Y 2 [lforie B e {E (%2)
11 int main({void) 48 = for (size_t j = 0; J < size; ++3) {
12 B . ) . .
12 int a[sSIzZE] = { 0, 1, 2, 2, 4 }; // initialize array a 43 b[j] *= 2; // actually modifies original
14 array
13 O puts ("Effects of passing entire array by reference:\n\nThes " =0 B }
lée - "values of the original array are:"); L -1
17 32
18 // output original array 53 // in function modifyElement, "e" is a local copy of array
15 [ for (size t i = 0; i < SIzE; ++i) { element .
20 printf("%2d", alil); 54 /7 al3] passed from main
21 | } 55 void modifyElement (int e)
22

_— 56 {
23 puts{""); // outputs a newline
24 [GE Rz WH L7 rf#—(l e dEEL)
25 modifyhrray(a,

. 57 // multipl ter by 2
reference // ,315’_:1' rrkiﬂ ER (@ ;1 :},;\ 7 fplg ) - rﬂtf(il‘.g {Ea{:a_me Z?;,,glp o
26 puts ("The values of the l‘ﬂGdl lﬂdﬁiarﬂ: prin Value in modifyElement is %di\n"
27
28 // output modified array 55 v
23 [ for (=ize t 1 = 0; 1 <€ SIZE; ++1 ] B
e (s e . ) 1 Effects of passing entire array by reference: _l\ 5'. /I_
30 printf ("E2d4", alil) ;//E'—: :{yl i 511 F\ ?
31 - o _n
P i The values of the original array are:
0 1 2 3 4
- //.Dutp'f.t valus of al3l . . The values of the modified array are: . G An = o0 28 o
34 [ printf ("\n\n\nEffects of passing array element 0 2 4 6 8 //I.Q_J},E i}l] ’ F\ P EF Kf;ll& [
35 - "by value:\n\nThe value of a[3] is %d\n", al31):
oE Effects of passing array element by value:
37 modifyElement (a[2]) ; |// pass array element al[3] by wvalue
# x — [ -\ .

i //'§¢i"15{ ~ % o el B %%(“’4 The value of a[3] is 6
38 // cutput valus of a[3] gﬁ %‘*ﬁ’(p\ w0 EE 337 Value in modifyElement is )
40 printf("The value of 2[3] is %d\n" The value of al 3 ] is 6 |//l§¢‘f-7']ﬁ -2 IS P FEEZ BT

_ ®]6.13 @"’g "E.;lj v bt 5 2 sy S\
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2.
m

s

'L 7] 28 ig * const il 4 3
;J? A COnStu} /&“ﬂ:/l@f ok

- - 48 .
T tryToMod:LfyArray % % % #icconst int b[]
pu TN .‘.r’ — ~ 5= 25 L2
L& A7 C0ba ¥ EA L (£ 3x)e
_;,,. N2y L2 = 4
CERE B B BE L A BN o
[= figh6_14.c E3
1 V/ Fig. 6.14: fig06_14.c -
2 /f Using the const type qualifier with arrays.
g finclude <stdio.h>
4
5 void tryToModifyArray(const int b[]); // function prototype
&
7 // function main begins program execution
a int main(void)
S { //Zalﬂg—g}i’d‘,{m B #cd- T
10 int = { 10, 20, 20 }; // initialize array =z
11
12 tryToModifyRrray (a) ;
13
14 printf("sd %4 =d\n", a[0], alll, al2l):
15 }
16
17 f// in function tryToModifyRArray, array b is const, =so it cannot be
18 /4 used to modify its argument array in the caller.
15 void tryToModifyRrray[{const int B[T) |//const® Bz 2 (ZFigp B)
20 1
21 bICT /= Z2; /7 error
22 b[1] f= 2; // error | [|- v i3:c > %% & B deror! (2 1k 3 i)
23 b[2] /= 2; // error
24 } v

B6.14 L7 * constr+] i3 ik
$17F
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Data items in original order

1 l/'/ Fig. €.15: £ig06_15.c

2 6 4 8 10 12 89 68 45 37
Data items in ascending order

[2 4 6 8 10 12 37 45 68 89|”d,

ST

B6.15 d 3] ki - Bz

§ B

2 // BSorting an array's wvalues into ascending order.

2 finclude <stdio.h>

4 |#define sTzE 10|//% % ¥ # (B 5 10)

2

6 // function main begins program execution

7 int main (void)

8 0

9 // initialize a //?L\ #Ef?' Ed lgt)"
10 int a[STZE] = {2, &, 4, &, 10, 12, 8%, &4, 45, 27};
11

12 puts ("Data items in original ordsr™);

13

14 // output original array

15 H for (size t i = 0; 1 < SIZE; ++i) {

le printf("%4d", al[il):

17 L 1

18

15 // bubble sort

20 // loop to control number of passes //;‘? DL
21 H for (unsigned int pass = 1; pass < SIZE; ++pass) {
22

23 // loop to control number of comparisons per pass
24 H for (=size t i = 0; 1 € SIZE - 1; ++i) {

25

26 /{ compare adjacent element=s and swap them if first
27 // element is greater than second elemesnt

28 o if (a[il > a[i + 11) {

29 int hold = a[i]; . . PR
30 a[il = ali +[1}:- /3% - Swap (5 #c% #%) -
31 ali + 1] = nold; | a[i] = afi+1] 7 4G — iy
3z | }

e }

22 L |3

33

36 puts ("\nData item= in ascending order");

37

28 // output sorted array

Bs = for (size t 1 = 0; 1 € SIZE; ++i) {

40 printf("s44", al[il):

41 | 3

42

43 puts(""); . s L a2

49 L3 //Jbl Tem ;4‘57‘?‘%7 (3}?‘—&}3?’)
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A & FHLA 47 (survey data analysis) > 3R E D B R o
+ TRt response kA 4t 99T B K w R > = :‘_ﬁx@;% l_%]‘,;"i i3 1~92 fF
o RN B 00 HoiE . T iofic 7 ff_’.ﬁi’f\-"w\ﬁi°

[ figh6_16.c 3 |
1 V7 Fig. 6.16: figoe_l6.c A
2 // Survey data analysis with arrays: 3: ) ) "
£ // computing the mean, median and mode of the data. - ,n";"_calc.llate a:e.rag? of a:_l.l respanse values
4 #include <stdio.h> 22 D;o:l.d mean (const unsigned int answer[])
5 $define SIZE 99 TE - BF - ) ) )
. | |// {% B ‘#’ gt 41 DPrintf ("Es\nTz\nEs\n", "EAEEERRET 0 Maan®  Massssessn)
. . - oh s 42

7 // function prototypes | R Ed

. £ - y‘p - //'# &5 ( 4 ) ¢ ] unsigned int total = 0; // wvariable to hold sum of array elements
8
8 void meandconst unsigned int a.nswer[]|).' 44
= vold median(unsigned int answer H S -+ N

j ) t N = . m //B"t’ (A 45 S/ total response valuss //§ )J' 5!@ NG
10 void mode (unsigned int freq[l, const ungdgned int answer[l} : [/ % ;a;; - 2 - _

. . R A 46 [H for (=size © j = 0; j < SIZE; ++3) {
11 wvoid bubbleSort {(unsigned int af[]l): a7 cotal ;= 051: N N
1z void printnrraytconst unsigned int a[]b: N | ) ora answerlil //TE, % total = total + answer[l];
- a9
14 // function main begins program execution . i . . - I . .
15 int main(void) 50 = printf ("The mean i=s the average wvalue of the data\n"
16 L:_l{- il "item=s. The mean iz equal to t"e total ofb

X - . . . I . § 52 "all the data items d
17 unsigned int frequency[10] = {0}:; // initialize array fregquency . -
2 s of data item= (%u).
19 J/ initialize array response 2 "this run is: %o / %u = 3.4fAn\n",
- A - Elt SCOS SIZE, total, SIZE, (double) tetal / SIZE): [[2L 5 T 15
20 unsigned int response[SIZE] = » u_ N L
. : o o= - | R (194) s6 Ly
21 {6, 7, 8,9,8,7,8 9,8, 9, -
f; _:' ! :" i' :' ;' ! i' 58 // sort array and determine median element's value
- S L L 59 void median(unsigned int answer[])
24 [ r 9, 8, 8, 9, g, 60 {
fs :" et Lo o 61 E printf ("\n%s'\n%s\nis\nis",
26 Ty S, Gy a2, 3, 3 52 MExEEEEREN W Madian®, WEREssExEn
27 s 7, 2 9 4
fg o o - ! 63 - "The unsorted array of responses is");
= o S By = 5 21
29 T, 4, 8, 2, ; 8, )

. R - 65 printirray(answer) ; / outrput unsorted array .

O I A os FVCRE VIR = XIBE IRIET R ¢
- 67 Ibu.bbleSort (anawer) |,-’f‘ Zort array
32 // process responses -
e mean (response) 69 printf("%=", "‘n\nThe sorted array is"):
& median (response) . N e 2 b . 70 printhArray(answer); // output sorted array
:Z , mode (frequency, response): //mam‘},) X iz (i ( 4 % el e El _'L) =
37




79

s T T R PO R T

[ e & Ve B R I - B & I & I

0w m

printf (™" he median is element %u of'\n" s
"the sorted %u element arrc
"For this run the median i=s %u ",
SIZE 2, STIZE, answer[SIZE / 2]1):
1
// determine most fregquent response
woid mode (unsigned int fregq[], const unsigned int answer[])
B{
printf {"Ynis\ni=tnis\n", "EFERARRET M Made™  MHEARAAAREATY .
// initialize frequencies to 0
= for (=ize_t rating = 1; rating <= 2; ++rating) {
freg[rating] = O: Mﬁﬂgﬁ]k%%ﬁ%;
- }
sk 2L > )\ =
J/ summarize freguencies //w"L‘F /o :”Iﬁ-'”\gt
= for (size_t j = 0; 3 < SIZE; ++3) {
5 . Y . 111 = 1 .
|, Hizeqlanswex[3117 // 3 =% @ freq[answer[j]] = freg[answer[j]] + 1;
// output headers for result columns
= printf("%$=%11=%19=\n\nt54=\n¥54=" ",
"Response", "Freq v" . istogram",
P "1 1 2 2", "5 0 5 0 "y
I E 7 &
J/ output results
unsigned int largest = 0; f/ represents largest frequency
unzsigned int modeValue = 0; // represents most frequent response
= for (size_t rating = 1; rating <= 9; ++rating) {
printf{"%8u%lln ", rating, freg[ratingl):
// keep track of mode walue and largest fregquency wvalue
= if (freg[rating] > largest) {
largest = freg[rating]: //ﬁk.k =
deValue = rating; ;2 = - &
i . modeValue rating //ﬁ&rﬁ:klai
// output histogram bar representing freguency walue
= for (unsigned int h = 1; h <= freg[rating]: ++h) {
printf(rs=n, "evy »
- } I3 %k £ iE Bl
puts{"")}; // being new line of output
B }
// display the mode wvalue
= printf ("\nThe mode is the most frequent value.\n
"For thisz run the mode iz %u which occu
= " %y times.\n", modeValue, largest):
L BB 8 B+ & v

125

126 // function that sorts an array with bubbkle sort algorithm
127 void bubbleSort {unsigned int af[]})
128 {
129 // loop to control number of passes
130 = for (unsigned int pass = 1; pass < S5IZE: ++pass) {
131
132 // loop to control number of comparisons per pass
I | for (size t j = Oy j < 5IZE - 1; ++3) {
134
135 S swap elements if out of order
136 [ if (a[3] = ald + 1) {
137 unsigned int hold = a[jl:
138 a[i]l = ali + 11:
139 a[j + 1] = hold;
140 L }
141 P }
142 P 1
143 L}
144
145 // output array contents (20 values per row)
146 void printArray(const unsigned int a[])
147 {
148 // output array contents
149 for (size_t j = 0 J < SIZE:; ++J) {
150
151 if (3 % 20 = 0) {|// begin new line every 20 values
152 puts("")
153 } /|5 205 » 3 (7
154
155 printf{"%Zu", al[jl):
156 1
157 }
)
dededededede e ﬂ:
Mean
fEhkkEkEA

The mean is the average value of the data
items. The mean is equal to the total of
all the data items divided by the number

of data items ( 99 ). The mean value for
this run is:[681 / 99 = 6.8788 |//T 324t &%

B ]

Median
fekkhdhhhy

The unsorted




The median is element 49 of
the sorted 99 element array.
For this run the median is 7

Tehded Ry
Mode

Thde R

Response Frequency
1 1
2 3
3 4
4 5
5 8
6 9
7 23
8 27
9 19

5

7

8

8

9
/¥ B dc (%494 =99/24)
Histogram

1% i ® % & (0,5, 10, 15, etc.)
1 1 2 2
5 0 5 0 5

* I1* & ik & 1% B
desd

ko

FRE AR

kkkkkkEk

Fkk kR R KL

R R T R R TR S
HREHAERA A I RR R R AT A A AN AR TR

el e e e

The mode is the most frequent value.
For this run the mode is 8 which occurred 27 times,

®6.17

§ B

3 452
¢

B TR 2

st b =t %% 1 8(%27x)

"‘L%

%21F

1. T i5¥(Mean)
m T iafc B iFT A o
¢ S ;mean #-99%F #Hcid4p te o
o599 -

2. % #k(Median)
m P oiEcE Tt E R 2 #ik
AT
¢+ & ;¥ median ¥
bubbleSort (% e # F):3
TP R - RiSE N
v‘ B 2 #c =3
answer [SIZE/2] -

(w T

)

3. W&&(MOde)

- Wﬁi 41;&{;’,‘3‘_‘%"&%7‘&{50
3 ;Vmode fhaﬁéfﬁg‘%gL
«Zﬁi I;JL).?L:' iy ’kﬁiﬁxg

ERRTR



Efigﬂﬁ_lﬁ.cﬂl
1 // Fig. 6.18: fig0e 18.c ~
2 // Linear search of an array.
== ‘ > 3 #include <stdio.n>
a ;l 4 #define SIZE 100
n
5
& // function prototype /1% ilfu“iflji b7 ;T\“
T |size_t. linearSearch(const int array[], int key, size_t size:u.'l
: ;earCI l I I l A r ra S g J{ function main begins program execution
10 int main (wvoid)
11 [H{
4 & = 12 int a[SIZE]: // create array a
= :&'aﬂ (searching) : $ R =
224 SR P 14 // create some data "7z @ - 0,2,4,6,..198.
] _— Ll El 1 1
t—»‘ i 7 J:IL) _Zﬁ 'f me ﬁ 'E' (key 15 = for (size t x = 0; x < 5SIZIE; ++x) {
16 alx] = 2 * =;
Value) g‘: e ° 17 L Iy
2. Z F 3 3 g8
l' Ié Ly ﬁ'}iﬁa (Llnear SearCh) 9‘&15 i 15 printf {("Enter integer search key: ")
5,] 20 int searchKey: // wvalue 1?:0 locate in array a
21 scanf ("3d", &searchKey) ) [[3 Bx;}»* F_iE ;}f!_}_?i’i%
n fﬁ]ﬁ‘;}f’ RS 2 BEY A | 2 WP LE( )
- -~ - 7 23 // attempt to locate searchEey in array a
?' 14 @ ° 24 size t index = linearSearch(a, searchFey, S5IZE):;
3
. =3 Axg 7] =Xkl G FU WL =7 &= = 26 // display results
CER E} ¥ E‘]lj P 7} /$E‘1B ’ ‘rﬂl’ FloRe % 27 [ if (index 1= -1) {
P) S V= AN A S Sy L3 28 printf("Found walue at index %d\n", index):
P& F k- L2z 453 |5 |
o T 157 = 5 fv & 9% — L d 7| 30 o else {
i m v %E‘} m ‘Q &.’,—’? J 31 puts ("Value not found™):;
o 32 = }
s 33 L}
ST
ZiE) // compare key to every element of array until the location is found
36 S/ or until the end of array is reached; return index of element
37 S/ Aif key i=s found or -1 if key is not
Enter integer search key: found
36 8 size_t limearSearch(const int array[], int key, size t size)
. 39 { . . .
Found value in element 18 40 E loop through array //forﬁ]g] ’ ‘i‘" b ﬁ’i
41 = for (size_t m = 0; n < size; ++n) {
B
=
&N J 42
. . 43 H if (array[n] = key) {
Enter 1nte9er SearCh key' 44 retorn n; // return location of key
37 f 45 £ }
Value not found 46 [
47
48 return -1; // key not found
, 2 = L
B]6.18 L 7|t e . v




2. # % - xFH (Binary Search)

RigF Lz
o SR T A A AR
e F IR o
o =7 & = A 7

m + ] 2 binarySearch & ;' 2_
i % f B A (Y 3ET
PN e B

1. F#crds

2. searchKey (% p %)
3. "raglow (A=E:¥E)
4. *LF|ahigh (¥ 23 5L)

L,x‘l’ h’}’:ﬂ\)

Efigﬂﬁ_lg.cml
1 ff Fig. 6.19: figDé 18.c ~
2 // Binary search of a sorted array.
3 #include <stdio.h>
4 #define SIZE 15
=
& // function prototypes ”E{f’—a wk ¥ 7
-

(= I V=R VIS B T T Y R )

L)L L0 L0 Ld L0 L0 D B3 OR RX ORI ORI ORI R R R
=] o s Ld R

o Lo
[T ]

41
42
43
34
)
46
47
48
49

size_t binarySearch(const int b[], int searchKey, size t low, size_t

[[*E 7]

hlgh)

3= & (F 3) Ao Shss 1140 54
void printHeader (void);

vold printRow(const int B[], size_t low, =size_t mid, size t high):

/{ function main begins program execution
int main(void)

=1
int a[5IZE]: // create array a
// create data //’i)" kgi (0, 2, 4, 6, 28, o 2 "‘)
=] for (size_t i = 0; i < SIZE: ++1) {
a[i] = 2 * i:
B }
printf{"%=", "Enter a number between 0 and 28: ");
int key; // walue to locate in array a
n " . 4 . = 2.
scanf ("zd", &kev): //B’*ff*' : 49}\4’%'—?1&@_
printHeader() ;
//EP ﬂ’l*%%fui """
Lo - = = = )
/{ search for key in array a [[e% ¥ = 7‘“;}%'—’-7 g\
|size_t. result = binarySearch(a, key, 0, S5IZE - 1) |
// display results
=] if (result = -1) {
printf("\n¥d found at index %*d\n", key, result):;
P }
= else {
printf("\n%d not found\n", kev):
P }
=1

/{ function to perform binary search of an array
size_t binarySearch(const int b[], int searchKey, size_t low, size_t
high)
{
// loop until low index is greater than high index
[while (1ow <= nign)]¢
[FE AR S S B o o] 3T L S h
// determine middle elément of subarray being searched
size t middle = (low + high) / 27

// display subarray used in this loop iteration
|printRow(b, low, middle, high): |//':P a1 B Ki;d 7‘? ]




50 97 LJ] // display spaces if outside current subarray range .
51 // if searchEey matched middle element, return middle 28 L if (1< 10‘: |r|| 1”> high) {//-5 kq'%@ ':r'
22 O if (search¥ey — b[middlel) { 1;; ) printf(rest, "y
53 return middle; £
c4 L } 101 H else if (i = mid) { // display middle slement
55 102 printf("$3d*", b[i]): // mark middle wvalue
56 ff 1if searchKey i= less than middle element, sSet new high igi [_i !}3153 Iy {i/i:;p?:};got’ﬁ:; iﬁe%eqts in subarray
57 H glse if (searchEey < b[middle]) { 105 printf("isd b[;i.],'p ) T )
58 |high = middle - 1; |;";" search low end of array QD | ' ! ’
59 - N N 22 en 52 B -
- ! e fio] T g o [ 3R R 107 L)
108

6l // if searchKey is greater than middle element, set new low 109 puts(""): // start new line of output ~
62 = else { 110 Ly %J -
63 low = middle + ;;l// search high end of array A7

N N Ly en " - < 7
68 - } B /S SRR T R
:‘2 i } // end while Enter a number between 0 and 28: 25
67 return -1; // searchKey not found Subscripts:
68 =} 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
e ] mmmmmmmm e e e e e e e m—mmm————— —
70 /{ Print a header for the output [o 2 4 6 8 10 12 4* 16 18 20 22 24 26 28
71 vold printHeader (void) A |16 18 20 22* 24 26* 28
72 Of ;:* 26* 28
73 puts ("\nSubscript=s:") A
i 25 not found v I
75 J/ output column head // Fé& = /7\ ]"ﬁ— E #Fﬂ(# I)é‘ )
T6 = for (unsigned int i = 0; i « S5TIZE; ++i) {
77 princf("%3u ", i)
8 - } Enter a number between O and 28: 8
74
80 puts(""); // start new line of output Sugscr“llptSE R I e,
| N
- // output line of - characters ) 0 2 4 6 8 10 12 14* 16 18 20 22 24 26 28
83 =| for (__1:151g:'1ed imt 1 = 1; i <= 4 % S5IZE; ++1i) { 0 2 4 6* 8 10 12
84 princf("s=", "-"}; 8 10* 12
85 o 1 8%
38 .
87 puts(""); // start new line of ocutput 8 found in array element 4
a8 L}
89
30 // Print one row of output showing the current EriEr & noner bemeeen @ sngl 282 6
91 // part of the array being procesased. [[Er F“ﬁ L5 5IJ .
g2 volid printRow(const int B[], zize_t low, =size t mid, size_t high) Subscripts:
a3 { 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
22 [ /7 1cop througn encize arzay o Y e e I 1 e e s a0 32 a4 26 a6
895 for (size t 1 = 0; 1 < SIZE; ++1) { .
- 0 2 4 6 8 10 12

6 found in array element 3

B]6.19 f° HE ez Y {7 o L dPH
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wrd s (Fgie § AasEd)

m CiE el 7| F 1y

L 4

FETAR/ RS

€7 /%315 (multiple-subscripted arrays) » 7 L 5 % B 5|

(multidimensional arrays) & * % £ . (tables) & 3 » H & & &_i% 7| (rows)
Fe 7 (columns) £ 7] e =

L 4

(371417)

¥ T L A58 0 B 5 = 5] (double-subscripted arrays) s 4T ] o

v 4
0% alo]lo] afoJ[f 1] afo]l2]|alo]l[3]

%1 7

al1]J0o0] afl1]J01] af11027]]al1]l3]

% 2% al 2 1[0 ]

al 2 ][ 11

FIM R Fen s E T R 5

a[ 2 1[ 211 al[ 2 ][ 31

%3] % 4

C L ETAREIARES T PGS S ) o




Z 4 7 A 2 2 2 22 2 b T
- 7~f='i@—)"J » VT SRR AT A B
figla_21,
Eigﬂ_ c B3 IQ\;’g)’?t/ Kif = 3 -—\" 32
1 l/'/ Fig. €.21: fig06 21.c LR SH )"J_;L 3 Ei*h ’ %\ﬁﬁ:
p S/ Imitializing multidimensional arrays.
3 #include <stdio.h> £ 7| Ik - Bz 3l A ”@j s e
. N> w5 §- BTHED FhHE (6 FE) ) " o B
& woid prlnthrraﬂ{lnt a[][;]};|ff function prototype 1ﬂ ié ﬁ% 5 ]iv& ST o
& 7~ I /E‘ o\f;j
7 S/ function main begins program execution , s
8 int main(void) A ’{n} {9‘6‘- La’,"f_ §IJ y B
5 Hf /127137 | 1% - 5 //a::aql e B .
10 int arrayl[2][3] = {| { *, 2, = }, § 4, 5, & } }: 71| [4 2 ‘eg"‘ s
11 puts ({"Values in arrayl by row are:"); J 5% F TL-;EE <R L
1z printArray{arrayl) ; @5
- I s % = 51 %S 4 48 40 e o
14 int arrav2[21[21 =[{ 2, 2, 2, 4, 5 }}
15 puts {"Values in arrav?Z by row arc:"
16 printirray(arrayl)
17 I3 & p &4
int array3[Z][3] = {|{ 1y 230 1 %\J|}:
puts {"Values in arrav3 by row re:"ﬁ;
printArray{array3) ‘Q\
-1 AN

T R U I I R I I N Sy
S T Y S U T B TV B

(¥ IS

S/ function to output array with two row
vold printhArray(int a[]l[Z])

// loop through Tows /5 & foriv & » & 412 %t 7]

Values 1in arrayl by row are:

for (size t i = 0; i == ;7 ++i) {

E{
S output column values
= for (size © 3 = 0: J <= Z: ++3) {

123
56
Values 1in array2 by row are:

printf(":d ",

- }

alil[31) - #

123

5

printf({"\n"); S/ =start new line of output

‘WValues in array3 by row are:

1\%\‘
400




1.

-1 B 71K 5

=8 -F A

o Y S th N2 4= L f}'L
| TI;IJF.BI” §£4%«L1;\:\‘1E_f Wb ?
> L= ) ) L= ) —
IXA4 7] L ®& R & e E 4 ' T
2 _i» _ﬁy
Jﬂ Z\ EL Pé‘ g\' “-
z, _\ ' ' N ) £ 7 N 2i
* S 3 minimum 5 AR LN
2. ) = R E S
o Eimaximum f F5 s S o
2. = -+ [ A N
+ Iijlaverage ! AT ims g o
=, ‘ . > + 3 _\U
+ dh3'printArray @ A E F NEP
] =z,
dred 7))
w33 B s Z Z
Htes 200 (¥ p fFtrace codeq 5)
1 l/'/ Fig. €.22: fig06é 22.c ~
2 S/ Two-dimensional array manipulations.
S5 #include <stdio.h>
= #define STUDENTS 3
= #define EXAMS 4
3
T // function prototypes
8 int minimum({const int grades[] [EXRMS], size_t pupils, size_t tests
RN /EyR MR |
9 int maximum(const int grades[] [EXAMS], =ize t puplls, size T tests
IR
10 double average(coust int setOfGrades[], size t tests): //#§<l Fa N ii
11 vold printArray(const int grades[] [EXAMS], size_t pupils, size_t
tests) /[ Ay s pn R
12
13 /{ function main begins program execution
14 int main(void)
15 HiH
16 initialize student grades for three students (rows)
17 int studentGrades[STUDENIS] [EXaM5] = //3X4 Kiﬁ 3Tf-, Pl X 3
- LI - e B A
- Lo T kR
. L ST A o
21 M
22 // output array studentGrades
23 puts("The array is:");
24 printArray(studentGrades, STUDENTS, EXAMS);[[Er ) “i?l] S 2;
Az
2é // determine smallest and largest grade values
27 H printf ("\n'nLowest grade: %d\nHighest grade: %d\n",
28 minimum{studentGrades, STUDENTS, EXAMS),
29 £ maximum (studentGrades, STUDENTS, EXAMS)):

30
21
32
33
24
el
1
37
38
HE
40
41
42
43
44
45
46
47

g
49
50
o1
52
53
S5
IE)
56
S
58
59

// calculate average grade for each student
for (size_t student = 0; student < STUDENTS; ++student) {
printf ("The average grade for student %u i= $.2f\n",
student, average (studentGrades[student], EXAMS));

S/ Find the minimum grade

int minimum(const int grades[] [EXAMS], =size t pupils, size r tests)

=R

int lowGrade = 100; // initialize to highest possible grade

/37— A 8 F0t v ] > BT A%

// loop through rows of grades

= for (size t 1 = 0; i < pupils; ++1) {
//{ loop through columns of grades
= for (=2ize t j = 0: J < tests; ++j) {
= if {(grades[i] [i] < lowGrade) {
lowGrade = grades[i][]]:

- 1
- }
- }

return lowGrade; // return minimum grades
=1

// Find the maximum grade [/ ED) ]
int maximum(const int grades[] [EXAMS],

=1

size_t pupils, size t tests)

int highGrade Oy // initialize to lowest possikble grade
= 9 N\ a— ) >
37— BAsc 2T+ Bl #7
// loop through rows of grades
for (size_t 1 = 0; 1 < pupils;

++i) {

// loop through columns of grades
for (size_t J = 0; J < tests; ++3) {

if (grades[i] [j] > highGrade) f{
highGrade grades[i] [1] -

return highGrade;

ff return maximum grade

-1

// Determine the average grade for a particular student
doukle average(const int setOfGrades[], size_t tests) ” BT g

{
? int total

or sum of test grades A
I g I %A

"
"




81 int total = 0; // sum of test grades -~
B2
83 S/ total all grades for one studsnt
24 [H for (size_ t i = 0; 1 < tests; ++i) {
85 total += setCfGrades[i]; //{ “r ! total = total + setOfGrades[i];
86 o }
87
88 return (double) total f tests; // average
gg L} e =]
g0
91 S/ Print the array
g2 vold printArray(const int grades[] [EXAMS], size t pupils, =ize €
tests)
83 [H{
94 S/ output column heads
95 printf("z=s", @ [0l [11 [2]1 [31"):
S&
a7 S/ output grades in tabular format ”Epj{hg;q
g [H for (size_ t i = 0; 1 < puplls; ++1) {
89
100 // output label for row
101 printf({"\nstudentGrades[$u] ", i)
102
103 // output grades for one student
104 =l for (size_t j = 0; j < tests; ++J) {
105 printf(":-54", grades[i][Ji1):
106 - 1
107 - t @?J
o 1
108 1 | 5{ L

The array is:

[01 [1] ([21 I[3]
studentGrades[0] 77 68 86 73
studentGrades[1] 96 87 89 78
studentGrades[2] 70 90 86 81

Lowest grade: 68

Highest grade: 96

The average grade for student 0 is 76.00 /it 5 T 5n
The average grade for student 1 is 87.50

The average grade for student 2 is 81.75

2

2

28F




Eiﬁgﬂs_zs.cm|
1 // Fig. €.23: fig0e 23.c ~
2 J/ Using wvariakle-length arrays in C292
6 12 % ‘i 3'1 3 #include <stdio.h>

e s
S // function prototypes
& void printlDArray(size_t size, int arrayl[size]):
.

vold printZDArray(size_t row, size_t col, int array[row] [coll]):

(Variable- Length Arrays) e
n Ty SR R (VALS) © | | e e s s

13 scanf ("%d", &arraySize). §
j\ ft %\ ;,r‘p ‘J\ = | l!g }'lj o 14 I- ‘stz enk & > & scanf 5 1% 4v
15 int array[arraySize]:; |f’,-’ declare 1-D wvariable-length array
': ) -—‘J é‘ﬁ E’ = F Al 17 printf{"%s", "Enter number of rows and columns in a 2-D array:
* j’_ /J\ ‘: \L%“ 9 K T~ 5‘—\1 "y
-~

o

3

18 int rowl, coll; // number of rows and columns in a 2-D array
«" /J\ ) ’1_+ ﬁ #‘ 'F E; |sca.nf{”%d %d", &rowl, &coll): |//;), — ‘ﬁ_g_r_l!i;]] . f—r ~ 5] J
> ’:E -
L—" "t‘} 21 int array2Dl[rowl] [coll]: // declare 2-D wvariable-length array
N~/ 22
%& o 23 [ printE("za",
24 - "Enter number of rows and columns in another 2-D array: ");
, ;7 s 25 int row2, col2; // number of rows and columns in another 2-D
e ° 2 » N5 > e
e LA e d g R azray I = k) 5 sk
t" r’ - =) — 26 |sca.nf{”%d 4", &rowl2, &kcoll) .'| _—
27
gﬁ F K - 28 |:L"1t, array2D2 [row2] [col2] ; |,-"_,-" declare 2-D variable-length array
Sl E. 7l o 29 Iz B s ehiz ~ 5] FR (74 @4
30 // test sizeof operator on VLA
. 1 - f } ‘Ek#‘ ) — ES‘ ‘H \g 31 = printf("\n=si z=cfta7/"; |4 yvields array =size of %d bytes\n",
SI1ZeoT 2 | [sizeor(azsayly//En 3 A ]
» -—
't /‘P k

s, '2
J// assign elerreqts of 1-D VLA //L, R

1 4

o 35 = for (szize t 1 = 0; i < arraySize; ++i) {
36 array[i] = i * 1i;
37 - }

¢
T\
\-‘-\‘ i
I\J
i
!
K
ﬁ.
b\
et
(\'c' N

SE // assign elements of first 2-D VLA //,’EJ » NES ﬁifﬁ: i+
40 E for (size_t i = 0; i < rowl; ++i) {
-2 4 41 =] for (=size t j = 0; j <€ coll; ++3) {

i "yﬁ ’ff’—- ‘)I;Ki }—IJ #B PE' o 42 array2DI[i][9] = 1 + 3!
43 | }
44 - }
T
45 // assign elements of second 2-D VLA //:3‘3, IS 'i?ljz:’; ﬁi:f;é': i+
47 = for (size_t 1 = 0; 1 < raow2; ++1) {
8 E—% for (size t j = 0; J < colZ: ++j) {
43 array2D2[i]1[3]1 = 1 + 3!
50 - ¥ W




50
51
52
53
54
55
=1
S
58
it
60

6l
62
63
64
65
66
a7
68
69
70
71
72
I
74
T
78
77
78
79
80
81

-1

}

puts{"\nlne-dimen=sional arrav:"):
printlDArray (arraySize, array).,

puts{"\nFirst two-dimensional array:

printZ2DArray(rowl, coll, array2Dl):;

puts{"\nSecond two-dimensional array:

print2DArray(rowl, col2, array2D2);
function

/f pass 1-D VLA to function

")

f/ pass 2-D VLA to function

"y
// pa=s=s other 2-D VLE to

void printlDArray(size_t size, int array[size])

{

}

vold print2DArray(size_t row, size t col, int array[row] [coll)

{

// output contents of array J/er 4y — et I "Jé
for (size t 1 = 0 1 <« size; 1++) {
printf {"array[%d] = %d\n", i, array[i]):

}

/{ output contents of array

Enter size of a one-dimensional array: 6
Enter number of rows and columns in a 2-D array: 2 5
Enter number of rows and columns in another 2-D array: 4 3

sizeof(array) yields array size of 24 bytes

One-dimensional array:
array[0] = 0

array[1l] = 1

array[2] = 4 I8 ~ i&:i2
array[3] = 9

array[4] = 16

array[5] = 25

First two-dimensional array:

[[er Ay = ‘Hlﬁtidp E

for (size_t i = 0; 1 < row; ++i) {
for (size t j = 0; J < col; ++])
printf("%5d", arrav[il[il):
]

puts("");

0 1 2 3 4 e

{

g X 5] +]
Second two-dimensional array:
0 1 2
% g 3 0oy~ 4 X 3EF:0+]
y 3 4 5
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